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EXCERPT FROM STATE GEOLOGICAL SURVEY CIRCULAR 248 

DOUGLAS COUNTY GROUNDWATER SUMMARY 

Sand and gravel deposits favorable for development of domestic 
and farm groundwater supplies are generally scattered over Douglas 
County, but in the northwestern and central part of the County they 
occur somewhat more consistently. Here the drift is as much as 
150 feet or more thick in the buried Pesotum Valley and in two minor 
tributary valleys. Small municipal groundwater supplies have been 
developed from sand and gravel at Areola, Arthur, Atwood and Newman. 

Pennsylvanian bedrock, consisting principally of shale, under­
lies the drift in most of the county and locally may yield small 
groundwater supplies from thin beds of sandstone or creviced lime­
stone or from fractures in the shale. Along the LaSalle Anticlinal 
Belt (fig. 5, cross section A-A', and fig. 7), bedrock of the 
Mississippian and Devonian systems directly underlies the drift. 
In this area groundwater is obtained from the Devonian and under­
lying Silurian dolomites where drift supplies are not available. 
Where Mississippian shales underlie the drift, drilling must continue 
through the shale into the dolomite. Tuscola and Villa Grove obtain 
groundwater supplies from Silurian and Devonian rocks. 

Summary Sample-Study Log of Tuscola Well No. 4, 
SW 1/4 NW 1/4 SE 1/4 sec. 34, T. I6N., R. 8E. 

Description 

Pleistocene series 
Till, sand, and silt 

Mississippian system 
Shale, some slltstone with thin 

sandstone bed at base 
Devonian system 

Dolomite, some limestone and 
thin slltstone beds 

Silurian system 
Dolomite 

At Villa Grove, the municipal wells are finished at depths of 
645 and 627 feet into reported Devonian sandstone; the wells pen­
etrate both Pennsylvanian and Mississippian shale. A number of 
domestic and farm wells also obtain small groundwater supplies from 
the upper part of the Devonian and Silurian dolomites in this area. 
Deeper drilling is not recommended at sites which are more than a 
mile away from the area of outcrop of the Mississippian and Devonian 
formations (fig. 7). 
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A publ ic wa te r supply was ins ta l l ed by the 
c i ty of Tusco la (2838) in 1898. The w a t e r w o r k s 
w e r e sold to a p r i v a t e company in 1899 and a r e 
now owned by the I l l inois C i t i e s Wate r C o . 

A wel l d r i l l e d in 1898 to a dep th of 3017 ft . , 
p roduced about 50 g p m . 

A n a l y s i s of a s amp le (Lab . No. 2931) c o l ­
l ec ted Nov. 10, 1898 showed t h i s w a t e r to have a 
h a r d n e s s of 8,1 g r . pe r g a l . , a m i n e r a l content 
of 964 p p m , , and an i r o n content of 1,6 p p m . 

In 1904 a su r face supply was developed in a 
s m a l l c r e e k w e s t and south of town, a t r i b u t a r y 
of the E m b a r r a s s R i v e r , In 1912, two we l l s w e r e 
d r i l l e d , one to a depth of 850 ft, and the o t h e r to 
a depth of 230 ft. The p roduc t ion f r o m t h e s e 
we l l s w a s so s m a l l t ha t , in 1914, the supply w a s 
obta ined f r o m the old deep wel l and the c r e e k . 
All t h r e e we l l s w e r e 10- in . d i a m e t e r and c a s e d 
to r o c k . In 1898 the w a t e r l eve l in the 3017-f t , 
we l l w a s 28 ft, , and in 1914 w a s 90 ft, below the 
ground s u r f a c e e leva t ion of 6631 ft. The we l l s 
w e r e loca ted a t the pumping s ta t ion (or a p p r o x i ­
m a t e l y 2075 ft. S. and 750 ft, E . of the N. W. 
c o r n e r of Sect ion 34, T . 16 N . , R. 8 E , ) . 

In 1916, two we l l s w e r e d r i l l e d by M e i s t e r 
B r o s . , T u s c o l a , and loca ted n e a r the e a s t e r n 
c o r p o r a t i o n l i m i t s , l e s s than one m i l e e a s t of the 
pumping s t a t i on . 

Well No. 1, South Wel l , w a s loca ted at the 
n o r t h w e s t c o r n e r of M c P h e r s o n and Daggy St . 
and was 287 ft. deep and c a s e d with 8- in , pipe to 
118 ft. After 1931 , Well No, 1 w a s used a s a 
s tandby unit for s e v e r a l y e a r s and h a s now b e e n 
abandoned . The p lunger pump h a s been r e m o v e d . 

On July 2 3 , 1946 the w a t e r l eve l w a s e s t i ­
m a t e d a t 179 ft. 

Well No. 2, Nor th WeU, w a s d r iUed to a depth 
of 300 ft. and loca ted a t the sou thwes t c o r n e r of 
M c P h e r s o n and Wilson St . , 130 ft. no r th and 20 
ft. e a s t of Well No, 1 (or a p p r o x i m a t e l y 2180 ft, 
N . and 420 ft. W. of the S. E , c o r n e r of Sect ion 
34). The wel l was c a s e d with 127 ft. 10 in . of 
8- in . p ipe . 

On M a r , 19, 1918, af ter the pump in Well No. 
1 had been ope ra t i ng s e v e r a l h o u r s a t 68 gpm. , 
the non-pumping w a t e r l eve l in Well No. 2 was 82 
l / 4 ft. and 24 m i n u t e s af ter pumping in both w e l l s , 
the d rawdown in Well No. 2 w a s 11.54 ft, Well 
No . 2 w a s producing 72 g p m . 

TUSCOLA 
Douglas County 
June 26, 1948 

On Aug. 3 1 , 1927 the combined p roduc t ion 
f r o m both we l l s was 75 g p m . a s r e c o r d e d by 
m e t e r . The pump in Well No. 1 was o p e r a t e d 
cont inuously and in Well No. 2 about 3 to 4 h o u r s 
da i ly . 

In 1945 the pump could not p roduce rnore than 
75 gpm. and w a s th ro t t l ed to t ha t r a t e . On July 
23 ,1946 the prodxiction r a t e f r o m Well No. 2 was 
27 g p m . The -well w a s then ac id i zed , af ter which 
the p roduc t ion w a s 35 l / 2 g p m . The non-pumping 
w a t e r l eve l w a s 91 ft. 

The wel l w a s ma in t a ined a s a s tandby unit 
unt i l D e c , 1948, when the ptimp w a s r e m o v e d to 
Well No. 5 . 

A n a l y s i s of a s a m p l e (Lab , No. 89981) c o l ­
l ec ted M a r . 5, 1941 showed t h i s w a t e r to have a 
h a r d n e s s of 13.6 g r . p e r g a l . , a r e s i d u e of 353 
p p m . , and an i r o n content of 0.5 p p m . 

Well No. 3 was d r i l l e d in 1931 to a depth of 
523 ft. by Geo . M e i s t e r and loca ted about 460 ft. 
w e s t of Well No. 1 (or a p p r o x i m a t e l y 2030 ft. N. 
and 840 ft. W. of the S. E , c o r n e r of Sect ion 34). 

The wel l w a s c a s e d with 119 l / 2 ft. of 10- in . 
pipe below which the hole w a s 10 in , in d i a m e t e r 
t o the bo t tom. 

In 1937, when pumping by a i r lift with 377 ft, 
of 3- in , educ to r p ipe , the p roduc t ion was 100 gpm. 
On June 7, 1946 a p roduc t ion t e s t was made by 
the s t a t e Water S u r v e y . Before the t e s t was 
s t a r t e d , the p u m p had been o p e r a t i n g for sonne 
t i m e . After a 1 l / 4 - h r . shutdown the w a t e r l eve l 
w a s 193 ft. below the s u r f a c e . After 2 l / 4 - h r , 
pumping a t a f inal r a t e of 73 g p m , the drawdown 
w a s 121 ft. The d rawdown w a s fa i r ly s t eady a t 
18 ft, when the piunping r a t e did not exceed 70 
g p m . Uns tab le w a t e r l eve l condi t ions o c c u r r e d 
when pumping in e x c e s s of 71 g p m . 

The pumping a s s e m b l y i n s t a l l ed in 1942 c o n ­
s i s t s of 300 ft. of 4 - i n . co lumn p ipe ; 7 - in . , 1 5 -
s tage P e e r l e s s tu rb ine p u m p . No. 14588, r a t ed 
a t 125 g p m . aga ins t 305 ft. of head; the o v e r a l l 
length of the pump i s 8 ft.; 320 ft. of 3 / 8 - i n . gi , 
a i r l ine ; 30 ft, of 4 - i n . suc t ion p ipe; 15-hp , U, S. 
e l e c t r i c m o t o r . 

Wel l No, 3 h a s been ma in t a ined a s an a u x i l ­
i a r y supply unit s ince Well No, 4 was p laced in 
s e r v i c e on D e c . 15, 1946. 

Wel l No . 4 was d r i l l e d in 1946 to a depth of 
694 ft. by H. E . M e i s t e r and loca ted 20 ft. wes t 



2 - Twscola 

of Ohio , and 120 ft. nor th of Houghton St. (or a p ­
p r o x i m a t e l y 1700 ft. N. and 2040 ft. W. of the 
S. E . c o r n e r of Sect ion 34). The ground e l e v a ­
tion at the wel l s i te i s 663+ ft. 

S a m p l e - s t u d y log of Well No. 4 fu rn i shed by the 
State Geologica l Survey : 

A n a l y s i s of a s a m p l e (Lab . No. 112,250) c o l ­
lec ted Oct . 2 1 , 1947 af te r 6 l / 2 - h r . pumping 
showed t h i s w a t e r to have a h a r d n e s s of 14.4 g r . 
p e r g a l . , a r e s i d u e of 412 p p m . , and an i r o n con­
t en t of 0.5 p p m . 

All w a t e r i s a e r a t e d and c h l o r i n a t e d . 

F o r m a t i o n 

P l e i s t o c e n e s y s t e m 
Soil and t i l l 
No r e c o r d 
Sand, s i l ty 
Ti l l 
No r e c o r d 

M i s s i s s i p p i a n systenn 
Osage s h a l e , some s l l t s tone 
Kinder hook sha l e , th in s a n d ­

stone bed at base 
Devonian s y s t e m 

Dolomi te , some l i m e s t o n e 
thin s l l t s tone beds 

S i lu r i an s y s t e m 
N i a g a r a n fo rmat ion 

Dolonnite 
Dolomi te , sha ly and 

Sl l ts tone 

Thickness 
ft. 

105 
10 
3 
4 
13 

Depth 
ft. 

105 
115 
118 
122 
135 

95 

38 

155 

404 

60 

230 

268 

422 

634 

694 

The wel l was c a s e d with 12- in . id . pipe f r o m 
the su r face to 170 ft. and 10 - in . pipe f rom 159 to 
282 ft. be low which the hole i s 10- in . d i a m e t e r 
to the bo t tom. 

The p u m p a s s e m b l y c o n s i s t s of 350 ft. of 5 -
in . co lumn p ipe ; F a i r b a n k s - M o r s e tu rb ine p u m p . 
No. AF55138 , r a t e d at 125 gpm. ; the o v e r a l l 
length of the p u m p i s 15 ft,; 380 ft, of l / 4 - i n . g i . 
a i r l ine ; 20 ft. of 5- in . suc t ion p ipe ; 20 -hp . G e n ­
e r a l E l e c t r i c m o t o r . No. TCJ6562216 . 

A produc t ion t e s t w a s m a d e by the Sta te Wate r 
Survey on Oct . 2 1 , 1947. Before the t e s t , the 
wa te r l eve l was 119 ft. be low the su r face and 
af te r 6 l / 2 - h r . pumping a t a f inal r a t e of 143 gpm. 
the d rawdown was 104 ft. At 1 3 /4 h r . a f ter the 
shutdown the w a t e r l eve l had r e t u r n e d to 135 ft. 

Well No. 4 h a s been the sole s o u r c e of supply 
s ince it was p laced in s e r v i c e in Dec . 15, 1946. 

Well No . 5 was comple ted to a depth of 553 ft. 
in Nov. 1948 by H. E . M e i s t e r and i s loca ted 50 
ft. wes t of P r a i r i e St . on the c e n t e r l ine of Scott 
St . ex t ended , (or approxinnate ly 950 ft. N. and 50 
ft. W. of the S. E . c o r n e r of Sect ion 34). The 
ground e l eva t ion at the w e l l - s i t e i s 66o i ft. It 
w a s r e p o r t e d t ha t bed r o c k -was encoun te r ed a t 
125 ft. 

The we l l w a s c a s e d with 12 l / Z - i n . od. pipe 
f r o m the su r face to 125 ft. and with 10 - in . id . 
pipe f rom the su r f ace to 135 ft. Below the cas ing 
the hole was f in ished a t 10 - in . d i a m e t e r . The 
annu la r space be tween the c a s i n g s was fi l led 
wi th nine bags of c e m e n t . When the wel l was 
f inished the w a t e r l e v e l was 112 ft. be low the top 
of the c a s i n g . 

The pumping a s s e m b l y , i n s t a l l ed in Dec , 1948, 
c o n s i s t s of 250 ft. of 4 - i n , c o l u m n pipe; 1 0 - s t a g e 
P e e r l e s s t u rb ine p u m p . No. 14233, ( r e m o v e d f r o m 
WeU No. 2) hav ing an o v e r a l l length of 10 ft.; 30 
ft. of 4 - i n . suct ion pipe with s t r a i n e r ; 280 ft, of 
l / 4 - i n , a i r l i ne ; 15 -hp , U, S. e l e c t r i c m o t o r No. 
285915. 

A produc t ion t e s t w a s m a d e on A p r . 19, 1949, 
using State Wate r Survey c a l i b r a t e d m e a s u r i n g 
eq u ip men t . Before s t a r t i n g the t e s t , the w a t e r 
l eve l was 126 ft. After 1-hr , punnping at 90 gpm, 
the d rawdown w a s 18 ft. The pumping r a t e was 
g r a d u a l l y a c c e l e r a t e d and af te r a 5 - h r , t o t a l 
pumping t i m e a t a f inal pumping r a t e of 170 gpm, 
the d rawdown w a s 44 ft. F i f t een m i n u t e s af ter 
s topping the p u m p , the w a t e r l eve l was 141 ft. 

A n a l y s i s of a s a m p l e (Lab , No . 117920) c o l ­
lec ted A p r . 19, 1949 af te r 4 l / 2 - h r . pumping 
showed t h i s w a t e r to have a h a r d n e s s of 14,2 g r , 
p e r g a l , , a r e s i d u e of 498 p p m , , and an i r o n c o n ­
t en t of 0,6 p p m , 

P u m p a g e f r o m June 21 ,1947 to June 2 1 , 1948 
a v e r a g e d 146,900 gpd. 



LABORATORY NO. 112,250 

Tusco l a 

I r o n ( total) F e 
M a n g a n e s e Mn 
C a l c i u m C a 
M a g n e s i u m Mg 
A m m o n i u m NH4 
Sodium Na 

ppnn. 

0.5 
0.0 

55.3 
26,1 

2.1 
66,9 

Color 0 
Odor (at wel l ) HjS 
T u r b i d i t y T r . 
T e m p e r a t u r e 59 .4° F , 

e p m . 

2.77 
2.15 
0.12 
2.91 

Si l ica 
F l u o r i d e 
Chlor ide 
N i t r a t e 
Sulfate 

SiOj 
F 
C l 
NO, 
SO4 

Alkal in i ty ( a s CaCO,) 

p p m . 

16.1 
0.1 

25.0 
0.1 
5.6 

356. 

H a r d n e s s (as CaCO,) 246, 
Res idue 412 , 
Hydrogen Sulfide HjS 1,4 

e p m . 

0,71 
T r , 

0.12 
7,12 

4,92 
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A publ ic wa te r supply was ins ta l l ed by the 
v i l lage of Atwood (707) in 1 9 3 5 , 

Water i s obtained f rom a wel l d r i l l ed to a depth 
of 97 ft. by John Bol l iger and Sons , F a i r b u r y , and 
loca ted 2350 ft. S. and 200 ft. E . of the N. W. c o r ­
ne r of Sect ion i l , T . 16 N. , R. 7 E . The ground 
surface e leva t ion i s 672± ft. 

The; wel l was g r a v e l - p a c k e d . A 24- in . ou te r 
c a s ing extended f r o m the su r face to 81 ft. 4 in . 
and a 12- in . inner cas ing extended f rom the s u r ­
face to 81 ft. 3 3 /4 in . Below the inner cas ing 
was se t 17 ft. 1 3 /4 in . of Cook s c r e e n having No. 
187 slot open ings . 

When the wel l was c o m p l e t e d , a b r ie f p r o d u c ­
tion t e s t was mad6 by the Sta te Wate r Survey . 
The s t a t i c wa te r l eve l was 11 l / 2 ft. below the 
ground s u r f a c e . When pumping at 132 g p m . , the 
drawdown was 23 ft. and when pumping a t 190 

ATWOOD 
Douglas and 
P i a t t Coun t i es 
June 25 , 1948 

g p m . , the drawdown was 32 l / 2 ft. The pumping 
r a t e could not be continued a t a h igher speed or 
an extended p e r i o d . 

The wel l i s equipped with 85 ft. of 6- in . c o l ­
umn pipe; 7 - in . , 12-s tage F a i r b a n k s - M o r s e P r i c e 
t u rb ine p u m p . No. 23038, r a t e d a t 140 gpm. 
aga ins t 125 ft. of head a t 1720 r p m . ; defect ive 
a i r l ine ; 20 -hp . F a i r b a n k s - M o r s e E l e c t r i c m o t o r . 
No. 308501 . 

In June , 1938, the pump w a s o p e r a t e d twice 
weekly for a pe r i od of two h o u r s each tinne of 
pumping . 

Ana lys i s of a s a m p l e (Lab . No. 115,101) c o l ­
lec ted June 25 , 1948 af ter 18-nninutes pumping 
showed th i s w a t e r to have a h a r d n e s s of 24.5 g r . 
pe r ga l . , a res idue of 514 ppnn., and an i ron c o n ­
t en t of 2.6 p p m . 

C o r r e l a t e d d r i l l e r ' s log of Well No. 1 furn ished by the S ta te Geologica l Survey : 

F o r m a t i o n 

P l e i s t o c e n e s y s t e m 
Soil and c l ay 
Sand, d i r t y 
Clay 
G r a v e l 
Hardpan 
Sand and g r a v e l 
H a r d p a n 

T h i c k n e s s 
ft. 

35 
2 

16 
4 

20 
19 

1 

Depth 
ft. 

35 
37 
53 
57 
77 
96 
97 

LABORATORY NO. 115,101 

p p m . e p m . 

I ron (total) F e 2.6 
Manganese Mn 0.0 
C a l c i u m Ca 111.8 
M a g n e s i u m Mg 34.4 
Ammoniunn NH4 2.2 
Sodium Na 22.3 

Turb id i ty 25 
Color 0 
Odor T r . 
T e m p e r a t u r e 56 F . 

5.59 
2.82 
0.12 

Si l ica 
F l u o r i d e 
C h l o r i d e 
N i t r a t e 
Sulfate 

SiOi 
F 
C l 
NO3 
SO4 

p p m . 

29.5 
0.2 
3.0 
0.2 
3.1 

e p m . 

0.08 
T r . 

0.06 
0.97 Alkal in i ty (as CaCO,) 468 . 

H a r d n e s s (as CaCO,) 4 2 1 . 
Res idue 514. 
F r e e C 0 2 ( c a l c . ) 59. 
pH = 7.3 

9.36 

8.41 



Atwood 

LABORATORY NO. 115,180 

ppm. epnn. ppm. epm. 

Iron (total) Fe 0.15 

Turbidity 0 
Color 15 
Odor 0 
Temperature 59° F . 

Fluoride F 0.1 
Chloride Cl 4.0 
Alkalinity (as CaCO,) 456. 
Hardness (as CaCO,) 96. 
Total Mineral Content 475. 
F ree COi(calc.) 22. 
pH = 7.7 

0.11 
9.12 
1.92 

The water is aerated, filtered and softened. 
Analysis of a sannple (Lab. No. 115,180) col­
lected June 25, 1948 showed the treated water to 
have a hardness of 5.6 gr. per gal., a mineral con­

tent of 475 gpm., and an iron content of 0.15 ppm. 

Pumpage is estimated to average 26,700 gpd. 



I l l inois State Wa te r Survey 
Bul le t in 40 - Supplement I 

A well was comple ted in Apr . 1956 for the 
vi l lage of C a m a r g o (236). The d i s t r ibu t ion s y s t e m 
has not been ins t a l l ed . 

Well No. 1 was d r i l l e d to a depth of 165 ft. 
by L a y n e - W e s t e r n C o . , A u r o r a , and loca ted in 
the eas t c e n t r a l p a r t of the vi l lage in the S. E . 
1/4, N. E . 1/4 Sect ion 34, T l 6 N , R 9 E . The 
ground e leva t ion at the well is 665+. The well 
was c a s e d with 10-in. pipe f rom 1. 5 ft. above to 
160 ft. below the ground s u r f a c e . 

CAMARGO 
Douglas County 
F e b r u a r y 2, 1957 

A produc t ion tes t was conducted on Apr . 13, 
1956 by r e p r e s e n t a t i v e s of the D r i l l e r , the State 
Water Survey , and M a r b r y and Johnson , Consu l t ­
ing E n g i n e e r s . F o r t es t p u r p o s e s the well was 
equipped with a gaso l ine en g in e -d r i ven turb ine 
pump set at 135 ft. An a i r l ine 130 ft. in length 
was in s t a l l ed . After 6 h r . of pumping at a r a t e 
of 37 gpm. , the drawdown was 8 1 . 5 ft. f rom a 
non-pumping w a t e r l eve l of 20 ft. below the top 
of the ca s ing . T h i r t y m i n . after pumping was 
s topped, the wa te r level was 36. 5 ft. 

Sample study log of Well No. 1 furn ished by the State Geologica l Survey: 

S t r a t a T h i c k n e s s Bot tom 
f t . f t . 

P L E I S T O C E N E SERIES 
Silt , ye l lowish brown 
Grave l , ye l lowish brown, 

fine to m e d i u m , sandy, 
ve ry d i r ty 

Ti l l , g r ay , g rave l ly 
Grave l , imedium to c o a r s e , 

a n g u l a r , sandy 
Ti l l , g r ay , yellow brown 

oxidized, ve ry g rave l ly 
Soil, d a r k b rownish , s i l ty , 

g r a v e l l y , wood f r a g m e n t s 
Sil t , l ight g r ay to yellow, 

g r ave l l y 
Grave l , sandy, c h e r t y 
T i l l , ye l lowish brown to 

g r a y , g r a v e l l y , sha l e 
pebb les 

PENNSYLVANIAN SYSTEM 
Shale; g r ay to g r e e n ; m u c h 

con tamina t ion fronn above 
Shale , g r ay 
Shale , g r a y , coal 
Coal 

10 

10 

10 

5 
35 

20 

30 

10 

15 
5 

15 
50 

70 

100 

110 

125 
130 

140 

0 
5 
5 
5 

150 
155 
160 
165 


